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Abstract. —Between 1983 and 1985, 97 mottled sculpin. Coitus bairdi Girard, were examined from five collection

sites in central Utah for parasites. Eight different species of parasites were observed, representing seven genera of

Protozoa {Plistophora, Myxidiiim, Mijxobolus, Ichthijophthiriits, Tricliodina, Apiosoma, Eimeria) and one genus of

Nematoda (Rhabdochona) . The highest number of parasites was found in sculpin from the Provo River near residential

areas, while the lowest number was recorded from Hobble Creek, a nearby pristine area. A complete list of parasites

for C. bairdi with literature citations is presented. Each observed parasite is discussed emphasizing pathogenesis to

the host.

During the past three years (1983-1985) we
have examined populations of mottled

sculpin, Cottus bairdi, fiom central Utah

streams for parasites. Ninety-seven mottled

sculpin were examined, representing five col-

lection sites found in Utah and Wasatch coun-

ties of central Utah. Many studies pertaining

to parasites of fishes center on hosts that have

major importance to the commercial and

sport-fishing industry. Even though nongame
fish species represent potential reservoirs for

parasites infecting the game fish, few studies

have been published on this group. Hoffman

(1967) summarized the literature for known
species of parasites for the mottled sculpin.

Since that date, one article on C. bairdi para-

sites has been published (Muzzall and Sweet

1986, Table 2).

The objectives of this study were (a) to sur-

vey C. bairdi from four localities in central

Utah for parasites, (b) to update the current

list of organisms utilizing the mottled sculpin

as a host, and (c) to correlate parasite load with

the sites selected that were based on impact

from human populations.

Numerous surveys of freshwater fish para-

sites have previously been conducted in many
parts of the United States. However, none of

them include the mottled sculpin as the pri-

mary host, although several species of para-

sites were reported from Cottus spp.

The mottled sculpin has received little at-

tention from parasitologists even though it

supports many parasitic groups. Its benthic

habit, population densities, water chemistry.

and stress may also influence the occurrence

of many parasites. These factors appear to

make the mottled sculpin an ideal model to

monitor water pollution.

Materials and Methods

Ninety-seven sculpin {Cottus bairdi) were

collected from five sites in Utah and Wasatch

counties, Utah. Of these, 15 were collected

below the state fish traps on the Strawberry

River in Wasatch Co., 12 were collected in

Hobble Creek in Hobble Creek Canyon,

Utah Co. , arid 70 were taken during two years

from two sites in the Provo River near the

Brigham Young University campus in Utah

Co. The sculpin were collected using electro-

fishing gear and seines. They were then

placed in buckets containing aerated river wa-

ter and transported to Brigham Young Uni-

versity and kept alive in aquaria until exami-

nation. All fish were examined within two

days after capture.

Each fish was examined for gross pathology

after which blood samples were taken from

peripheral circulation, stained, and examined

for blood parasites. A gross ectodermal evalu-

ation was followed by gill and fin scrapings

that were observed microscopically. Sterile

techniques were used on 10 fish to culture

kidney macerate on blood agar to determine

bacterial infections. The stomach, intestine,

liver, gall bladder, and gills were removed

and placed with saline in a separate dish for

examination at both the gross and microscopic
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Table 1. Summary of parasites observed for the mottled sculpin, Cottus hairdi , during 1981 and 1982 from central
Utah.
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Fig. 1. Mature spores (arrow points) of Plistophora

from the mottled sculpin, Cottus hairdi. Microsporidans

are characterized by their size; for Plistophora the spores

average 2-3 fxm in diameter. 1, lOOX.

' vm
yy

-^ -iL^J-A..^ '>m£^ i*.:r.;^.S.;-.^:r.^^'

Fig. 2. Transmission electron microscopic micrograph

of a sporont (arrow points) with de\eloping spores (S). For

Plistophora each sporont averages 16 developing spores.

Note single nucleus (Nu) within developing spore.

13,800X.

with the ingestion of the spore.s by the host. In

the host intestine polar filaments from the

spore shoot out from the polar capsules

(Reichenback-Kline 1965). Amoeboid em-
bryos (amoebula) emerge and penetrate the

intestine and move into organs or muscle tis-

sue where the organism multiplies by plasmo-

tomy. Plasmotomy stages were present in the

cysts that accompanied the Mijxidium spore

for the infected gall bladder of mottled

Figs. 3a, 3b. Transmission electron microscopic photo-

micrograph of a sporont for Plistophora found in the

musculature oi Cottus hairdi. Skeletal muscle deteriora-

tion is occurring in the host tissue (arrow points). Spore

maturity is characterized by the single polar filament (P)

forming in the spore. The sporont wall (w) is corrugated

and isolated developing spores from host tissue. 13,800X.

sculpin. The observed Myxobolus were taken

from stomach tissue with the exception of two

cysts that were present in the pectoral muscu-

lature and a gill arch.

The Myxidiuin spores (Figs. 5a, 5b) are

fusiform with two polar capsules. The polar

filaments were comparatively long. All spores

were found in the gall bladder of mottled

sculpin from three collection sites.

The other myxosporidan, Myxobolus\ was

collected from fish taken from three of the five

collection sites. It invades stomach tissue,

muscle tissue near the pectoral fin, and mus-

cle tissue near the gill arches. The spores were

ovoid in shape with two prominent polar cap-

sules (Figs. 6a, 6b) at the anterior end. The
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Figs. 4a, 4b. Mature spores ofPlistophora infecting the

musculature of Coftiis hairdi. Note the single nucleus

(Nu) for each spore, polar filament (P) wrapped around

the inside of the multi-lavered outer membrane (M). 4a,

13,800X; 4b, 28,000X.

parasite was histozoic in nature occupying

muscle tissue (smooth and striated) of the

host.

Eimeria: Sporozoa

Freshwater coccidians have been described

from Europe, Asia, and North America (Mol-

nar 1973). The genus Eimeria is characterized

by eight sporozoites within an oocyst. Eimeria

duszynskii was identified by the presence of

crossbanding on the sporozoite end opposite

the refractile body (Conder et al. 1980), at

1,000X magnification (Figs. 7a, 7b). This para-

site inhabits the epithehum of the intestine

Figs. .3a, 51). Micrograph of Mijxidiiim from the gall

bladder of Coff(/.s hairdi. A differential stain. Grams stain,

was used for Fig. 5a to emphasize the two polar capsules

(arrow points) per spore. Fig. 5b is stained with hemo-
toxylin and eosin, emphasizing the sporoblast (S) inside

the spore. 1,100X.

and develops through a life cycle of asexual

and sexual phases (Hammond 1973).

Schizogony is an asexual phase of the tropho-

zoite that encysts in the small intestine. The
cyst expels merozoites which differentiate

into male and female gametes. In the sexual

phase (gametogony) there is a gradual process

of invasion into the lining of the intestine (Do-

giel 1965). The zygote is passed out in the

feces, and, following sporulation, it is taken in

by another host. Spores multiply in an asexual

phase (sporogony), followed by sporulation in

the intestine (Figs. 7a, 7b).

The pathogenicity of coccidians in sculpins

has not been described, but in other studies

Eimeria has been shown to cause mortality in

fish (Molnar 1973). The rupture of large num-
bers of intestinal cells is the chief pathology

due to this parasite, and mortality can be asso-

ciated with decreased ability to absorb nutri-

ents, blood loss, and other physiologic

stresses. The damaged tissue can cause physi-

ologic stress and is subject to secondary inva-
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Figs. 6a, 6b. The second myxosporidan observ ed in this

study, Mtjxobolus, was foinid in stomach tissue and in

skeletal musculature near the pectoral fin and gill arch.

The characteristic spore wall (VV) is visible for this sample.

Using Nomarsky interference lighting makes the two po-

lar capsules (arrow points) containing polar filaments

prominent. I.IOOX.

sion by other pathogens.

Ehneria was one of the most common para-

sites observed during this study. It was
present in C. bairdi fiom four of the five col-

lection sites. The type species for E. duszijn-

skii came from infected fish of the Provo

River, one of the sampling sites for this study.

Apiosoma, TricJiodina, and
IcJithijophtJiirius: Ciliata

Apiosoma is a small, staked ciliate that at-

taches to gill surfaces (Figs. 8a, 8b). This cili-

ate is 35-44 fxm in size and has a characteristic

single cone-shaped macronucleus (Hoffman

1970). Apiosoma is characterized by a holdfast

(scopula) that attaches to the gill surface.

There is no documentation to show that this

parasite can cause major fish mortality, but

the potential exists to kill its host. When
present in large numbers, it could tax the

respiratory surfaces of the gill lamellae. It was
observed in mottled sculpin from the three

Figs. 7a, 7b. Eimeria duszijnshii from the intestine of

CottuH bairdi. The figures represent the sporogonous

phase. Spores (arrow points) are released in fecal material

whereby other fish can become infected. Note the cross-

banding (C) of the sporozoite for Fig. 7b. This is charac-

teristic for the species. 7a, 430X; 7b, 1,100X.

collection sites on the Provo River. Apiosoma
numbers fluctuated with seasons, the highest

numbers per fish being observed in the

spring. Infected gill tissue containing Apio-

soma was characterized by a fibrous host cap-

sule surrounding the protozoan parasite.

There has been only one species described to

date infesting fish (Hoffman 1967).

In small numbers Apiosoma does not have

pathogenicity, but in higher numbers it could

create a blockage of the respiratory gill sur-

face. Apiosoma was found infesting fish in the

same aquatic sites as Eimeria.

Trichodimi are ubiquitous ciliated proto-

zoan parasites that infest the gill surfaces of

fish. The ciliate rarely causes damage to its

host. It will rapidly multiply on weakened
hosts. It is characterized by three ciliary

girdles (aboral) with taxonomically important,

radially arranged hooked teeth or denticles

(Fig. 9). There are many undescribed species

in North American freshwater fishes (Hoff-

man 1967). For this study, mottled sculpin
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Figs. 8a, 8b. The stalked ciliate, Apiosoma. which in-

fests the gill surface ofCottus bairdi. Note the cilia (arrow

points), niacronucleus (Nu), holdfast (h) for host attach-

ment, and large size (35-44 |xm in diameter). 8a, 430X;

8b, 1,100X. Nomarsky phase interference microscope

lighting was used for this figure.

from a single site on the Provo River were
infested with Trichodina (Table 1).

Trichodina has been associated with mortal-

ity where the level of infection is high and
abrasion of the gill tissue is too severe for

repair. This causes a physiologic stress on the

animal, in addition to opening the area for

secondary infections. In one instance, Tricho-

dina sp. had a significant association with Gy-
rodactyhis sp. (Noble 1961).

IcJitJujophthirius midtifiliis was recovered

in gill material of C. bairdi taken from all

three collection sites on the Provo River. This

parasite is very commonin freshwater fish and
has a worldwide distribution. It has also been
the cause of major catfish mortality (Hines and
Spira 1973), and much research has been con-

ducted to manage the disease (Farley and
Heckmann 1980). This ciliate is one of the

largest protozoan parasites for fish. During
the trophozoite phase of its life history it can

measure up to 1 mmin size and thus the name
"white spot disease. '

It has a characteristic

horseshoe-shaped niacronucleus that is visi-

Fig. 9. Trichodina. a ciliated protozoan, from infested

Cottiis bairdi gills. Kliens silver stain method was used

for emphasis of ciliary rows (arrow points) and denticles

(d). Both characteristics are used to ta-\onomically de-

scribe species o{ Trichodina. 1,100X.

ble with limited magnification (Figs. 10a, 10b)

(McCallum 1982). Ichthyophthiriiis in high

numbers is detrimental since it can cover the

gill respiratory surface. Agglomerate and ben-

thic life stages are followed by an adult ecto-

dermal phase (Farley and Heckmann 1980).

In this stage /. midtifiliis can burrow under
the epithelium of its host, subjecting the fish

to potential secondary infections.

The rapid multiplication of Ichthyophthir-

iiis is one reason it is so pathogenic (Hoffman

1967). The greatest mortality caused by this

parasite was reported for channel catfish (/c-

tahirus sp.) (Hines and Spira 1973).

Rhahdochona: Nematoda

Rhabdochona is the only helminth from

sculpin found during this survey. Several spe-

cies of fish are parasitized by this genus of

nematodes (Yamaguti 1961). Rhabdochona
cotti was found in C bairdi at four of the five

collection sites. Larval development for

Rhabdochona occurs in several species of

mayfly nymphs (e.g., Hcxa^cnia) (Gustafson

1941), thus the ready availability of the ne-

matode for mottled sculpin. Not much is

known concerning the pathogenicity of this

parasite. A high percentage of infections by

acanthocephalan parasites, another helminth,

have been reported from winter collections in

other surveys of sculpins (Amin and Burrows

1977), but the reason for the high rate of infec-

tion by R. cotti in the winter-spring season in

this study is unknown.
Adult Rhabdochona inhabit the intestine of

fish. Sections were taken of infected intestine
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Figs. 10a, 10b. Ichthyophthiriu.s multifiliis that in-

fested the gill surface of Cottiis hairdi from the Provo

River, Utah. Note the large size of the ciliate, the horse-

shoe-shaped macronucleus (Nu) and the cilia (arrow

points). 10a, lOOX; 10b, 430X.

containing this parasite and stained using a

pentachrome stain (Fig. 11). It is suspected

that this nematode has httle pathogenicity;

but in large numbers the potential for signifi-

cant intestinal damage exists. The adult ne-

matode has a characteristic buccal capsule

with longitudinal ribs terminating anteriorly

in pointed teeth (Fig. 11) (Hoffman 1967).

This study has complemented the known
parasitofauna of Cottus bairdi with the addi-

tion of two protozoan species to the current

list of 37 parasites (Table 2). There was a

paucity of helminth parasites in the examined

sculpin which were common for other collec-

tion sites (Heckmann 1983).

Ecological Comments

The greatest density of parasites observed,

the highest number of species found, and the

total number of parasites per fish came from

C. bairdi inhabiting the Provo River near

Brigham Young University (Table 1). This

Fig. 11. Rhahdochona cotti was the only helminth

observed during this study. This nematode was found in

the intestine of Cottus bairdi and is characterized by a

narrow buccal capsule (b) terminating anteriorly in

pointed teeth (t). lOOX.

area receives heavy impact from the local hu-

man population. In a pristine mountain

stream, Hobble Creek, only two species of

myxosporidan parasites were observed in 13

and 26%of the examined fish (Table 1).
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